O rthostatic hypertension (OHT) is beneath the radar of many health care professionals. In the clinic, it is generally both unexpected and counterintuitive. After recheck, it may sometimes regress toward the mean. However, at other times the OHT can be dramatic and persistent. Nevertheless, our knowledge about its causes and significance remains circumscribed. It is in many ways the last hemodynamic frontier.
Recently, there has been increasing interest in OHT and its possible consequences on health. The spectrum of degree and clinical context of OHT is very broad. 1 In some cases, it can be a dramatic physical manifestation of 50 mm Hg or more in a disorder such as baroreflex failure. In other situations, it may only be an incidental physical finding.
OHT is usually defined as an increase in blood pressure with upright posture or tilt, but precise criteria have not been established. Furthermore, few studies have entailed direct measurement of blood pressure in people with OHT. Such measurements would more faithfully reflect intraarterial pressure and would avoid the introduction of potential artifacts. Sphygmomanometers can underestimate blood pressure when it is perturbed by pressor reflexes, such as those engaged by upright posture, or if it is increased by pressor agents. Therefore, the magnitude of the blood pressure increase after standing might be even larger than is generally reported in patients with OHT.
OHT has been long recognized. Some of the most thoughtful early studies were conducted by David Streeten and colleagues. 2, 3 The authors noted that the individuals with OHT had a greater decrease in cardiac output when upright, a greater venous pooling in the lower extremities, and a higher plasma norepinephrine level after standing. Their hypothesis was that excessive venous pooling led to a decrease in cardiac output and that the response to this was increased sympathetic activity and increased DBP. This hypothesis of excessive venous pooling after standing and decreased cardiac output initially seems paradoxical. Why is there not reduced rather than increased blood pressure in this circumstance? However, support garments did in fact prevent the OHT during upright posture in the subjects of the study by Streeten and colleagues. Perhaps in the OHT patients, central sympathoexcitation is pathologically excessive. This process could occur in a setting of partial dysautonomia involving capacitance vessels or in individuals with pathological dysregulation in brain stem or higher centers engaged in autonomic control. Why some patients experience orthostatic hypotension and others OHT in this circumstance remains unclear.
OHT occurs in some forms of autonomic dysfunction (Table) . It occurs in more than 20% of patients with postural tachycardia syndrome (POTS) in our center and may be especially dramatic in patients with mast cell activation disorder, where 38% of patients who meet criteria for both POTS and disordered mast cell activation had blood pressure elevation after standing. Interestingly, in this "crossover" group of patients, the OHT manifested as either a persistent hypertensive response to upright posture or as a hypertensive crisis with upright BP as high as 240/140. 4 Patients presenting with acute baroreflex failure experience some of the highest blood pressures encountered in contemporary practice, sometimes with surges of Ͼ300 mm Hg. 5 In subsequent days and weeks, the surges moderate, but substantial OHT may continue, although it usually declines somewhat with continued upright posture. In chronic baroreflex failure, labile blood pressure and heart rate track together in response to physical or psychological stress. In a final phase of baroreflex failure, usually months to years after onset, the orthostatic hypertension may be replaced by orthostatic hypotension as the dominant hemodynamic expression.
In the rare syndrome of norepinephrine transporter deficiency, an increase in blood pressure and tachycardia with upright posture is seen. 6 However, it is not only the dramatic and unusual case of OHT that may be significant. OHT and its potential clinical importance are being recognized in 2 groups of patients with hypertension. The first is elderly patients with essential hypertension. In 1 study, OHT occurred in 11% of 241 elderly Japanese patients with essential hypertension (defined as those whose SBP increased by Ն20 mm Hg after standing). In this study, the incidence of silent cerebrovascular infarct was higher in patients with OHT than in hypertensives without OHT. Notably, approximately the same proportion of subjects had orthostatic hypotension (23 of 241 patients). These patients were also at increased risk for silent cerebrovascular infarction. 7 Some patients with essential hypertension and abnormal diurnal variation in blood pressure (the "extreme dipper" phenotype) exhibit OHT. These patients show a greater than normal decrease in pressure while sleeping. In 1 study, 8 examining the relationship between orthostatic hypertension and diurnal SBP variation, 72% of extreme dippers had OHT, compared with only 11% and 9% of dippers and nondippers, respectively. Extreme dippers have a higher prevalence (53%) of silent cerebrovascular infarction detected by MRI compared with dippers (29%). Moreover, extreme dippers are at increased risk for overt stroke and tend to have a poorer prognosis in the event of a stroke. OHT might have a role in the overall increased risk for stroke in these patients, because two-thirds of strokes in extreme dippers occur in the morning, a time when these patients experience a surge in blood pressure.
Matsubayashi et al 9 reported similar findings relating to orthostatic blood pressure changes and central nervous system changes in a study of 334 elderly Japanese subjects. In this study, 8.7% (29/334) of subjects exhibited orthostatic hypertension using the same definition as the aforementioned study, and 6% (20/334) of subjects exhibited orthostatic hypotension. Both orthostatic hypertensive (nϭ15) and orthostatic hypotensive (nϭ15) subjects had an increased prevalence of central nervous system lesions detectable by MRI compared with orthostatic normotensives (nϭ30). In addition, scores on a number of cognitive and neurobehavioral metrics were lower in orthostatic hypertensives (nϭ29) and orthostatic hypotensives (nϭ20) than in orthostatic normotensives (nϭ285). An important distinction of this study is that the study population was a general sample of elderly Japanese subjects, of whom only Ϸ50% were taking antihypertensive medications. 9 Thus, orthostatic hypertension (and orthostatic hypotension) may be associated with cerebrovascular infarction and with measurable neurocognitive deficits independent of the presence of essential hypertension.
A study this year from China also suggests that OHT is independently associated with target organ damage and stroke in hypertensive subjects, although this study was limited by its cross-sectional design. 10 In this issue of Hypertension, still more robust data emerge. These data derive from Yatsuya et al 11 in the Atherosclerosis Risk in Communities (ARIC) Study, which had its baseline in 1987 to 1989. It assessed orthostatic BP change within 2 minutes after supine to standing, and the incidence of subsequent stroke through 2007 was examined. The investigators focused on 680 ischemic strokes, classified as lacunar (153), nonlacunar thrombotic (383), and cardioembolic (144), during a mean follow-up of 18.7 years. There was a greater incidence of lacunar stroke in both orthostatic hypotension and orthostatic hypertension. These meticulously collected observations demonstrate that OHT is associated with a greater effect on cardiovascular health than has previously been recognized. Perhaps the time has come to bring emerging investigative strategies to bear on this neglected phenomenon.
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